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“Sub-porter” may be the slowest ship
this side of a floating log, but it’s just
the thing to take care of a diminutive
research submarine called the Deep
Quest.

Specially designed for its job, the
horseshoe-shaped “Sub-porter” will be
launched in January as a floating base
for the four-man submarine’s research
operations. An elevator built below the
waterline will enable the Deep Quest to
be driven on board, where it can then
be raised completely out of the water
for repair or refitting.

Besides its five-man crew, the 108-
foot Sub-porter has accommodations
for several scientists and technicians, as
well as for test equipment.

Its top speed is a mere six knots,
“but,” said an official at Lockheed
Missiles and Space Co., builders of both
the sub and the service vessel, “we'’re
not trying to win the Gold Cup races.”

The Deep Quest itself will not be
completed until June. Designed to reach
depths as great as 8,000 feet, the sub-
marine will be 40 feet long and 16
feet across.

Films of The Week

COLLEGE PHYSICS FILM SERIES. Audi-
ence: college physics students. Produced by
Educational Services Inc. Purchase and rental
information from Modern Learning Aids, 1212
Avenue of the Americas, New York, N.Y. 10015,
or United World Films, 221 Park Avenue, New
York 10603.

POSITRON-ELECTRON ANNIHILATION.
16mm, B&W, sound, 28 min. The annihilation of
positron-electron pairs is demonstrated with sev-
eral other brief demonstrations to emphasize the
conservation of energy and the transtormation of
matter into radiation: E = Mc2.

THE ULTIMATE SPEED, An Exploration with
High Energy Electrons. 16mm, B&W, sound,
38 min. The speeds of electrons with Kkinetic
energies in the range 0.5 15 mev are determined
by time-of-flight techniques, and indicate a limiting
speed equal to that of light.

TIME DILATION, An Experiment with u-Me-
sons 16mm, B&W, sound, 36 min. Using the
radioactive decay of cosmic ray mu-mesons the
dilation of time is shown.

MOMENTUM OF ELECTRONS 16mm, Color,
sound, 10 min. A demonstration in which a beam
of electrons pushes on the vane of a torsion
pendulum.

THE SIZE OF ATOMS FROM AN ATOMIC
BEAM EXPERIMENT 16mm. B&W, sound, 28
min. An investigation of the scattering of an
atomic beam of potassium by argon to find out
something about the size of atoms.

THE MASS OF ATOMS (in 2 parts) 16mm,
B&W, sound, 47 min. An experiment is per-
formed in which the masses of a helium atom
and a polonium atoin are determined.

ANGULAR MOMENTUM, A Vector Quantity
16mm, B&W, sound, 27 min. This film uses vari-
ous demonstrauons to show that angular momenta
add vectorially.

PHOTO EMISSION OF ELECTRONS 16mm,
B&W, sound, 4 min. A current is detected when
light falls on a negatively charged photo-sensi-
tive surface; no current appears when the poten-
tial on the photocathode is reversed.

THERMIONIC EMISSION OF ELECTRONS
16mm, Color, sound, 6 min. Current is
observed in a diode when the filament is heated
with a positive plate potential—the plate also gets
red-hot. No current is detected with potential
reversed.

FIELD EMISSION OF ELECTRONS 16mm,
B&W, sound, 4 min. Shows how electrons can
be dragged out an unheated wire by strong
electric fields.

REFLECTIONS AND REFRACTION, Ripple
Tank Wave Phenomenana 1. 16mm, B&W, 17 min.
Circular and straight pulses are reeﬂctcd from
various shaped barriers.

INTERFERENCE AND DIFFRACTION, Rip-
ple Tank Wave Phenomena II. 16mm, B&W,
sound, 19 min. Starting from single pulses from
two sources an interfererice pattern is built up.

BARRIER PENETRATION, Ripple Tank Wave
Phenomena III. 16mm, B&W, sound, 8 min. A
wide channel of deep water between two shallow
regions in the ripple tank acts as a barrier to
a wave incident from one of the shallow regions;
the incident wave is totally reflected. As the
channel is narrowed reflection diminishes and
transmission across the channel increases.

BRAGG REFLECTION, Ripple Tank Wave
Phenomena IV. 16mm, B&W, sound, 10 min.
Waves are scattered from a two-dimensional array
(lattice) of small objects producing a strong re-
flection at the angle defined by 2D sin ¢ = nA.

DOPPLER EFFECT AND SHOCK WAVES,
Ripple Tank Wave Phenomena V. 16mm, B&W
sound, 8 min. The effect produced by a source of
periodic waves moving at various speeds with
respect to the wave medium is demonstrated.
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SPACE

Strenghten your imagination and reasoning
powers by reading SPACETIME, the new quar-
terly periodical on relativity, scientific method,
space science, etc. Each issue depends only on
previous issues. Subscriptions start with Issue
1 which requires no knowledge of physics and
only pre-high school mathematics. Subscriptions
$4.00 per year ($3.00 for students). Write
SPACETIME, Jason Ellis, Ed., Physics Dept., A2,
Arlington  State College, Ariington, Texas
76010. For more information see May 14, 1966,
Science News, p. 373 or write editor.
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There are basically just two kinds of calculators that
make economic sense. If you can keep one of those
$800 electric machines whirring a good part of
every working day then anything less is no bargain.
But if you are a businessman, engineer, a shipping
clerk or plant foreman (who figures bids and such),
a doctor, storekeeper — anyone who spends even
30-minutes a day writing figures on paper — then
this last word from Germany can definitely save you
expensive time and costly mistakes, without making
a major capital investment. The MULTATOR-4 not
only multiplies and divides at a brisk clip, but it can
perform tricks only a few of those very expensive
machines have been taught: such as automatic re-
entry® and read-out of negative balances (book-
keepers take note!). This compact wizard from
Hamburg naturally extracts square roots, but then,
quite a few of those expensive machines can do
that also.

Buy a calculator by mail? Sight Unseen? It may be
unorthodox, but it is the only way to buy the MUL-
TATOR-4, and to buy it for $89 .Because we are the
only link between the manufacturer and you (the
exclusive importer/retailer), you save the usual
distributor/dealer /salesman markup.
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. calculator or buy

=\ this $89 German
" machine

e A 3-lb., 15-0z. portable mastermind
(8x7x31%") e Ten-digit keyboard —
4 fifteen digit read-out e Multiplies,
divides, adds, subtracts e Extracts square

“ toots ® Provides automatic read-out of negative
balances e Capable of automatic re-entry
other features found only in the most expensive calculators

e Many

Our Guarantee: It's simple. You may return the
MULTATOR-4, for whatever reason (or for no
reason at all) within two weeks. After that, the
Guarantee covers material and workmanship for
a full year. Needless to say, we maintain a com-
plete spare part and repair service.

SAVE TIME. AVOID ERRORS. ORDER THE MULTATOR-4

R FOR A TWO-WEEK TRIAL. —————-—]
Mail to: HAVERHILL'S
526 Washington St., San F i California 94111

| |
I [] Please send me the Multator-4 ($89.00 plus :
| $2.00 for postage and insurance).

| [ Please send me the carrying case (metal |
| faced I:inyl, foam lined), $10.00. |

] My check is enclosed.

I (] Bill Diners' Club Acct. # et I
| ([ Bill Amer. Express Acct. % s |
| (California residents add 4% sales tax) |
| |
| |
| |
| |
| |
| |

Name
Address

il

o 1965, @'
Searching the World fo bring you the Finest

90 / SCIENCE NEWS 455
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